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ELIE CARTAN - ALBERT EINSTEIN, LETTERS ON ABSOLUTE PARALLELISM 
1929-1932. Original text, English translation by Jules 
Leroy and Jim Ritter; edited by Robert Debever. Princeton, 
NJ (Princeton Univ. Press). 1979. xvii + 233 pp. 
Reviewed by Dirk J. Struik 
Department of Mathematics, 
Massachusetts Institute of Technology, 
Cambridge, MA 02139 
This book, published under the auspices of the Princeton 
University Press and the Royal Belgian Academy, contains 39 
letters exchanged between Cartan, living near Paris, and Einstein, 
living in Berlin. The letters are in the original French and 
German with an English translation. The text of these letters 
was communicated to the editor by Elie Cartan's son, the well- 
known mathematician Henri Cartan. They deal with the unified 
theory Einstein developed between 1928 and 1932 based on the con- 
cept of Fernparallelismus or teleparallelism, translated here as 
absolute parallelism. 
This brings back recollections of early 1929, when the math- 
ematics department at MIT received a request from the New York 
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Herald-Tribune for a commentary on a piece of journalistic sleight- 
of-hand. Einstein, then in Berlin, had just published a paper on 
a new approach to general relativity using the notion of Fern- 
parallelismus; the whole paper was transmitted across the ocean 
by telegraph, tensor formulas and all, and our department was 
asked to explain the typographical mess. It so happened that for 
those who had followed the recent work on tensors the notion of 
absolute parallelism was not a mystery, and Norbert Wiener and I 
could provide the newspaper with an explanatory article. Whether 
the Einstein paper was as sensational a "discovery of the enigma 
of the universe," as was claimed in some newspapers, or just an- 
other significant modification of Einstein's search for an inte- 
grated theory of space, gravitation, and electromagnetism, could 
be left open. As a matter of fact, within not much more than a 
year or two, the latter opinion turned out to be more likely--as 
we suspected all along. 
The concept of absolute parallelism can be illustrated on a 
sphere, as Cartan had already explained it to Einstein during a 
visit to Hadamard in 1922, though at that time Einstein took little 
notice. Here a vector v in the tangent plane at a point P of the 
sphere (the vector usually thought to be small) is said to be 
transmitted parallel to itself if it always remains in the tangent 
planes making the same angle with the meridian. If we take two 
curves Cl and C2 on the sphere, connecting P with another point 
Q on the sphere, and move it from P to Q first along Cl, then 
along C2, then the resulting vector at Q is the same. This is not 
the "ordinary" parallelism, called after Levi-Civitg, which re- 
quires a Riemannian geometry on the sphere (as in classical dif- 
ferential geometry) and where the resulting vector at Q depends 
on the curve C. The intrinsic geometry on the sphere which allows 
absolute parallelism involves curvature as well as a tensor called 
torsion by Cartan. It was a four-dimensional extension of this 
type of geometry that Einstein, in 1928, introduced for his novel 
theory [l]. 
When Cartan, early in 1929, studied Einstein's paper, he rec- 
ognized in Einstein's Fernparallelismus a concept he had possessed 
for several years through his work on groups. He pointed this out 
to Einstein in a letter of May 8, 1929; as a matter of fact, this 
concept was a special case of a more general notion embodied in 
Cartan's "espace *a connection euclidienne," outlined briefly in a 
paper of 1922. 
Einstein, only two days later, answered politely, apologizing 
for having ignored Cartan's work which had even escaped his mathe- 
matical sources (Eisenhart and Weitzenb&k). Indeed, Cartan came 
to his geometry from the theory of groups, while Eisenhart approach. 
ed it from the tensor point of view and Weitze&ck from that of 
the classical theory of invariants. Einstein asked for a short 
r&urn& of Cartan's work in this field, which Cartan provided. .Y= 
correspondence then lingered for a while (six letters) until 
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Einstein's visit to Paris during November 1929, when he had a 
chance to talk to Cartan at the home of Langevin. This quickened 
their understanding and friendship. The correspondence now assumed 
an amazing intensity, twenty-six letters between December 1929 and 
February 1930, some very long ones. After this period only a few 
remain. By 1931-1932, Einstein had abandoned his teleparallelism 
and, with W. Mayer, was working on a new approach. (At the same 
time he began to have difficulties with the Nazis, which eventually 
brought him to the United States.) 
The letters show both men at work, Einstein intuitive, follow- 
ing steadily his own course, deeply attentive to Cartan's sugges- 
tions; Cartan, master of his own mathematics, his group theory and 
theory of differential systems in involution, at the same time def- 
erential to the ideas of his "Cher et illustre Ma?tre"; both men 
lucid in their quest and request. We shall not try to outline 
the further content of this correspondence; an overview of it has 
been given in the excellent introduction to the correspondence by 
the editors. 
We cannot, however, forego the opportunity of indicating some 
of the more personal traits. Einstein, responding to some critique 
made by Cartan, Hadamard, and Perrin, writes on February 13, 1930, 
that he feels "like a starved monkey [ein ausgehungerter Affe], 
who after a long search has found an enormous coconut, but cannot 
open it, so that he does not know if there is anything inside," 
to which Cartan answers on February 17: "But iS it certain that 
such solutions exist and that the coconut contains something in- 
side? We find ourselves before a wall and the mathematicians are 
at a loss to pierce a hole in it. One can only hope for some 
miracle of divination, but then you already have had several of 
them." 
And in his last letter, of May 16, 1932, Einstein apologizes 
for abusing Cartan's kindness: "But I console myself with the il- 
lusion: perhaps he too obtains a bit of pleasure from this little 
discussion. So let us imagine that we both again are quite young 
and I am a pupil of yours, zealous but somewhat of a nuisance 
[ein zwar eifriger, aber leider Schi.iler]." To which Cartan re- 
plies, in his last letter (May 2, 1932), "I surely find pleasure 
in our little exchange; if it were up to me I would gladly become 
young again, if not to give you lessons, but at least to be able, 
better than I can now, to follow all the marvelous things done in 
physics." 
This edition of the Cartan-Einstein correspondence between 
1929 and 1932 offers a rewarding look into the workings of two of 
the finest minds of our time. 
NOTE 
1. More information on absolute parallelism and related 
parallelisms can be found in J. A. Schouten, Ricci-Calculus 
(2nd ed., Springer, 1954), pp. 142-143, with bibliography. 
